Journal of Alzheimer's Disease xx (20xx) Abstract. It has been reported that the main function of tau protein is to stabilize microtubules and promote the movement of organelles through the axon in neurons. In Alzheimer's disease, tau protein is the major constituent of the paired helical filament, and it undergoes post-translational modifications including hyperphosphorylation and truncation. Whether other functions of tau protein are involved in Alzheimer's disease is less clear. We used SH-SY5Y human neuroblastoma cells as an in vitro model to further study the functions of tau protein. We detected phosphorylated tau protein as small dense dots in the cell nucleus, which strongly colocalize with intranuclear speckle structures that were also labelled with an antibody to SC35, a protein involved in nuclear RNA splicing. We have shown further that tau protein, phosphorylated at the sites recognized by pT231, TG-3, and AD2 antibodies, is closely associated with cell division. Different functions may be characteristic of phosphorylation at specific sites. Our findings suggest that the presence of tau protein is involved in separation of sister chromatids in anaphase, and that tau protein also participates in maintaining the integrity of the DNA (pT231, prophase) and chromosomes during cell division (TG-3). 
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trifuged at 4000xg for 5 min, the supernatant stored Table 1 . The pT231 antibody reacted with two bands of 52
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and 68 kDa in total homogenate that were present in 290 both cytoplasmic and nuclear fractions ( Fig. 1D ). (mitotic spindle) is formed (Fig. 4 C) (Fig. 7B) , and a perinuclear staining with both 446 antibodies was observed (Fig 7A, B) (Fig. 7F, arrows) .
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Expression of the tau protein phosphorylated at
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Prophase Metaphase Anaphase Telophase Fig. 5 . Double immunostaining with antibodies raised against the SC35 protein (green channel) and pT231 (red channel). In quiescent cells, SC35 immunoreactivity colocalized with dense granules positive for pT231. During cell cycle, SC35 immunoreactivity decreases markedly (B-E arrows, green channel), whereas pT231 immunoreactivity is increased during prophase and anaphase (B-E). During telophase, SC35 immunoreactivity is observed as dense spots, some of which colocalize with pT231 (arrows). tions not necessarily associated with microtubules Fig. 6 . Expression of SC35 and pT231 in undifferentiated staurosporine-treated SH-SY5Y cells. A) SC35 immunoreactivity is strong as dense spots within the nucleus, which colocalize with pT231 staining. SC35-immunoreactive staining was observed in the cytoplasm, which is independent of the staining to pT231 in the cytoplasm. B) In the cytoplasmic terminals, an increase in both pT231 tau and SC35 (arrowheads) signals is observed in cultures treated with staurosporine. In contrast, these markers do not colocalize in the cytoplasm (merged image, arrowhead).
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In an immunohistochemical study of tau expression 
